Introduction
Acetate metabolisnm by Clilorella rapidly initro-(luces label into a range of compounds, including lipid, organic acids, and amino acids (26) . At the point of acetyl CoA, contributions may be made to acids of the tricarboxylic acid cycle, fatty acids and sterols. Various factors influence the pathway taken by acetyl CoA. For example, the type of inorganic nitrogen source influences the lipid content of Chlloi ella (23) ; the composition of the suspending medlium influences the distribution of label in Chlorclla photosynthesizing in C1402 (11) ; illunmination causes an apparent inhibition of synthesis of acids of the tricarboxylic acid cycle (6) . From a physiological point of view, it is not satisfactory to consider the effect of variation of conditions on one metabolic fate of acetyl CoA without simultaneous consideration of other possibilities. 1 (17, 22, 24 NADP, 1 ,umole glucose-6-P, 30 ,umoles KHCO,, 2 jumoles MnCl,, 1 ,umole GSH, radioactive acetate (600,000 dpm, 25-150 mumoles), and chloroplast preparation in a final volume of 1.50 ml. At the end of the reaction period lipid was extracted by the method of Bligh and Dyer (1). The aqueous phase was acidified by addition of 0.1 ml 2 N HCl. Aliquots of the aqueous and chloroform phases were dried on planchets and assayed for radioactivity with a thin window, gas flow counter (Nuclear Chicago). Throughout the investigation, agreement between duplicates was within +3 %. For examination of the distribution of label in fatty acids, the lipid was saponified by refluxing 30 minutes with 1 % KOH in methanol. The mixture was then acidified and extracted with chloroform. The extracted fatty acids were separated from pigments by passage through a column (10 X 0.9 cm) of silicic acid: celite (1: 1). Chloroform eluted the fatty acids from this column in advance of the major part of the colored material. The fatty acids were then separated and identified by reverse phase paper chromatography (5, 15 (table II) .
Effect of Variation in Glucose-6-P Concentration.
Glucose-6-P and NADP were included in standard reaction mixtures as a source of NADPH for the reductive steps in fatty acid synthesis. The omission clharacteristics of mitochondria ( 14, 19) . Lipid synthesis by possible bacterial contamination of the chloroplast preparation seems unlikely because of the rapid loss of lipid synthesizinig ability on aging (18) .
The nonvolatile water soluble compounds formed from acetate by spinach chloroplast preparations are mainly citric and glutamic acids, though malonic acid nmay sometimes be detected. In the lipid fraction, the radioactivity is found in fatty acids rather thlanl the nonsaponifiable lipids. It has already been reported that lipid synthesis is nmore susceptible to reagents which react with sulfhydryl groups (16, 18) .
In the present paper the effects of changing concentrationi of cofactors on the distribution of label in lipid and the water soluble compounds have been examined. Those cofactors necessary for the formation of acetyl CoA, such as ATP, CoA, and \Mg2'+ stimulate the syntheses of both types of compound.
Those cofactors which can supply the NADPH for the reductive steps of fatty aci(l synthesis, such as NADP and glucose-6-P fav-or the incorporation of acetate into lipid. In the latter cases stimulation of lipid syntlhesis is balancecd by a reduction in the anmount of acetate incorporate(l into the water soluble compoun(ls. Maganese ions preferentially stimiiulatedl incorporation into lipid, presumably because of their requirement in the carboxylation of acetyl CoA (17) .
All of these results are consistent xwith the belief that fatty acid synthesis in chloroplasts proceeds by way of malonyl CoA, condensation wvith acvl CoA. andl various reductive steps. This process is tlherefore simiiilar to the systemii in animal tissue (4), but contr-asts with the fatty acid synthesizing systemii found in Eztglenia (7) .
Inhibition of incorporation of precursors into the tricarboxvlic acid cycle in the light w-as first attributecl to reduction of lipoic acid (6, 8) . More recently. the effect hlas been attributed to a change in the NADH /NAD ratio (9) . The apparent inllibition nmay also be due to a plreferential utilization of acetyl CoA to form fatty acids when ATP and NADPH are formled photosynthetically (table III) . The consisteintly observedI inhibition of incorporation into the anmino acid fraction by light is analogous to the effect (lescribed by Grahamii and WValker (9), but may also be dlue to the inhibitory effects of yhydroxy-a-ketoglutaric acid whiclh may be expected to form in the light (21) .
Formation of citric and glutanmic acids by the chloroplast preparations implies the presence of the enzymes necessary for these syntheses. This is supported by the examination of the enzyme activity of chloroplasts isolated by nonaqueous techniques (10) and by studies which show the presence of labeled organic acids and amino acids inside the chloroplasts after short-termi photosynthesis (20) .
The mechanism of formation of unsaturated fattv acids in higher plants is not fully understood, though some details of the process have been elucidated in microorganisms. Bloomfield (19) , and by lettuce chloroplasts (24) , but there has been no evidence to show the direct conversion of a saturated precursor to the unsaturated fatty acid. James' experiments with Riciniu(s coimninis leaves led him to the conclusion that palmlitate and stearate are not precursors of oleic acid, but oleic acid is the precursor of polyunsaturated fatty acids (13) . Fatty acid synthesis by isolatedI chloroplasts of spinach (18) and lettuce (25) produces some oleic acid, but none of the polyunsaturated acids which occur in these plants naturally. Increasing amounts of avocado mitochondria added to reaction miixtures caused a change in distribution of radioactive carbon in fattY acids synthesized from acetate (19) . As 
